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.(57).U£ftL- 




«i*101.102 t, »**#*«0±ffiK»*?ii^:»l 

*&ft®io4 s^fgi^mi (r- hms) 105 m% 

K»Jft*iirt:*llM K**-*.*^— 9108 t> flffi 
IHl K* 9108 K(f«L-CJBJfi3*ifc 

^2-9^ k>>*-;v^^— 9109 1> miEy-hmsio 

5 ifrSBfcl^M K**-**'*— 9108 WKJ&JSSft 
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&ffi¥- 1 0- 3 3 5 6 4 6 



1 

[fcttfll^ifiBI] 

ti7tS&2«$J§^'f K7*-;v*^--ti, 
1ME* , -hWBi:ttEJin-»M K 1 **-^^^— 10 

**A,-eiiiiRSiifc£i:*4*fti taws mjM»*r-? 
[11*52] iiiey- hm«±u»jaEs*ifc*2«»« 

S IW1-7>^^S^ 

li, fflESlTOMfrffttJ: 9 «>**KK K-tf>^S*i 

1 2 EftOMOS «JHb* r- 7 > ? . 

[11**4] ire« 1 ?MM4tii. 
£*u «f!B»2!l|**-9-'f 1 tli, Sit 

9 1 -»*a3 OWit*» 1 oCEftOIIOS h 7 

[ft** 5] SSWiS»^&fii:M?iifcfS# 

1 *mJf OP«!lO«[E» 1 *tt»«*± KB$L2tL 
fc*l<M K9 fri, . 40 

xyf-v^fcifeU *E*l**MtoS*KR«L-t:JB* 

*^?«Mt tains mmi)%Y7 

[lf#«6] «fE*2-9-'f K9 
i £ «r«ft 1 t * 5 EttOHOS r- y > 

[n**7] mE*4ie4tJi4i> mrmmmt txmt » 



2 

mwm a i t ^r^at t*«i*« 6 e*omos m# 

- hmsfc^staiet, 

By- hssowflfl<DfliE¥$#£«rt 

Jg&taiSi, 

ttfEr- h *«OWIBK* 1 ftltff t»*t*X84; > 
B& 1 *6*i«0±ffiK$& 1 * -/P**— 

iStaiSi:, 

»E»l«Mt«SLTHE»l-9-'f *->!'*?< 
— 9-ttffEy- hWSHK^HW (air gap ) 

aiet, 

±©ftE i MH***±U*2-«M h*7 9-S: 
Mt * IS * iliP L Tff -7 - 1 Z i 1" -6 8 

[0 0 0 1 ] 

[ft WOJR-r *ft^«i> ^MHttS^Kfc* 
tor, PL<li, HS^aK^-KafflLffiWSWF* 
^l<7>->'^^ (MOS FET : Metal-oxide-silicon Fie 
Id Effect Transistor ) *?-Sr/-€-<Blifi#8:KMt 

[0 0 0 2] 

!«£*«>«*] ft*M0S ^7> * H^Kfc 

v»Tl±, H6t:/pL/wJ:oi:. ilHlciSttflWt 1 a Stf 
7 4 - ;v k«* 1 b #«l8 £ *U ttSfl&fft 1 a ortSP 
K7-*/KW >2. 3*«$nfc**#*«l 
t . WEffittfll* l a SI>* 7 -f - ;v K«* l b ±t:7c>* 
Wii&ZtitzY- \-rnm 4Sr/7 - ;v KffiM 5 t , 
Kr- h«fei»^4±OBff^«i:fM^ti^y- 
-> 6a t, Sr- hs<9->6a ±\zteig.$tLt:% 1 

4©J:iiu»jR**Lfc»2ft«W-9-'i K7*-;v^^- 
t8i> «r«x.s ItEV-^/Kl^f >2, 3 14, ftig 
«^tt««*2a x 3 a Rtf*»K*ltttW*2b , 3 
b ^?>iS?ittv^;„ 
[0 0 0 3] JUT, iOidK«SlS*i/;tt*IIOS *ff 
h 5 > ^ ^ O Sii*tt * Hffi * ffl ^ T K W t * o 
H7 (A) IC^Lfci-jC *^**«1±<0?S 
ttfllRla ar/7^-^K««lb icy- h^B4S 

if4±i: K-kf >^^*i/r#'; v'J nXfoy- b 6 
«r^*L, r- 6 ±.\t% 1 7 Hfc^^MiSS* 

S (»T, CVD IciO^^t^o 
[0 0 0 4] ^v^t?, 117 (B) IC^L^i -9 IC, KrE 
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/i?->9 LTirtey- h6±om£®#* 

gffi £-£4 HE*HM»7*iff->^UT 
*1 i»iSJi>'^-^7a £^J£L, 138 (A) CSLfc 
J -He, ltEd*|/<J'-*/9t'**U ttEJUl** 

Jf/^-V 7a fcv** t LTWBy- USUI 4 ©Br 

ty- 6 a ZM&tZo 

[0 0 0 5] #v>-C, H8 (B) i:fUJ;?i:, ftfE 
y- }./<*-:/ 6a aV* 1 7a 

/;Wi*«^ALT7-VKl"1'>2a, 3a 

->7a *&£-*4«rEr- h«»14aif7-f-*K 
iS&tiJf 5©±ffiKCVD J: OgHfc&SfcHafU x?f 

^ tTMEy- - > 6a i mm* 

K^it-A-*^— 9"8 fc®j£t4fc, UE*»#*«± 
O-SB^&ffiSft, Ugy-VKV-fV2a, 3a 
ti, n-XI*p- CK-tfV*'**.*. 

[0 0 0 6] 08 (C) iZTpLtzXo^. t5E 

*1 «Wi-'^->7a XIf*2«*»4r'i K •> * — A 
9" 8 I LTMESflb $ *lfc¥*#»S 1 

TKIIlO^WHItOV-7/KW > 2b , 3b i 

[0 0 0 7] -roil, V-X/Kl"fV2b, 3b 
li, N* XliP* £ K-kf>^?*t* e f LT, 119 i: 
*LfcJ: -9 ft*, ?A-E«U*it©M0S S# 

JS* h 7 > * fcS^Tli, ME 7 -r - A- Kttft! 
.5,.**<MMKl..*2«ilUI*^ K>1* 
8S^ 1 HM&M>*9-> 7a co±ffilCM^W?W^3 

kjm i o *cvd izt vmmitzm. mzr- y><9- 

b, 3b \Z.mmi~s9t r-*-Al 1 Sr**J&«L/c 
> ^ A 1 2 *MLTV>lt. 
[0 0 0 8J 

2. 3HICJBBtS*i^«2«ltJi8W»«*Ki»)7V 
>vyy * + (fringing capacitor) j|ttf*it;tlDL 

[0 0 0 9] ifc»£©:Ftt®*4*>&ALT7 
-*/KW >2b , 3b £^Jj£-f 4 i #, 8#©^£ 
<&oTv3-hf--*>* JUS (short channel 
effect) #8&+4ivO ofc. 
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A-S**l»jLU §Eg<£i:J: ») fH^MOBSfBI (isolat 
ion) £ffv>#£MfJS m^S^^v**©^^ 

[0 0 10] 

io 4fc£*ft9iCft4IIOS m*tt*h 9 

^Tli, *a*ft£«l 0 0±cy-H6IMl 0 3*& 

*LT««sji*:y- hssi o 5t, usEr- f** 

1 0 5<0^ffl<D«fE**#*«l 0 OrtKJMtSftfc* 
1 1 0 1 > 1 0 2 £ , KE^- MH0 5 

©Ji«K3Btf;S*ifc»14M K^-)^-tl 0 8 
i, *M h'V 1 1 0 &<DW%WlzM 

)£ 2 "9 4 K^*-A7.^--9"l 0 9a, 109 

b t, *9Er- r-m«l 0 5tfrE«l-9-'f K7*-A 
^^—9- 1 0 SHKJ&fiESftfcSHSBl 0 4 a 

[ooii] 4*3, ney-nis±u«ja$iifc*2 

tz?>?9 hfr-A-i, 6n>?}r VrtU3gffiS*t|JE 

y- hsstassafc^i k^i>^ai: 

[0 0 12] ifc, UE*2**«-«M H**-*** 

E*23|R)i-9-'f K 1 )*-^- 9li, SElc^lS^ 
[0 0 13] S/c, HEOiW«raiffit4^*, 

ffilOOt, 1 0 0 rtO±S6Mfi0lc^fi£? 

fitzm 1 10 1, 1 0 2 £ , 1 

0 0©lB»KJBJ£S*».fc*l«tll 1 0 4 2lO f «l*« 
« 11 0 5 l , 1 Smi 1 0 5 ©WflOflrEfc 1 
ttffttlOK 1 0 2±K»lS**ifc«5 1*^ *- 
;vx^--9- 1 0 8 t, R^l-9^ K->*-;W^^— 9-1 
0 8 Oii0*O###*« 1 0 0±tc*-;/*>y£jfeL, 
IttE* 1 1 0 1 , 1 0 2i:P«LT^JiE£*t 

/cS2t-f F^t-^^^-tl 0 9a > 1 0 9b t, 

[0 0 14] ifc, HE*2*>f K**-*^^— »0 
S ilfc #-##*«±^»^fe±® K IR 4 «IMI Sr ^ 
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jv^womjsb, ¥g&&«i oo±icy 

- vtmrn i o 3 in^itzr- vmrni o s mm 
*ig t , nuo5 «>Mii0iirE4m#££ 

1 0 0 10 1, 10 2 *JBJ*t*I8 

fc, fljffiy- h«ffil 0 5<7)Mlllcmi«fe^ll 04* 
JB*t*I8i* gE$l*felilgl 0 4 0^11^^1^^ 

* i o 8 «t^iii, mreisi 

ttIM 1 0 4 4r«0L-CllE»l-9--f 

■9-1 OSfcfJEy-httBl 0 5Wi:£R5gBl 0 4a * 

[0 0 15] -f - LT, «rE8i -9-4 a--***— 9" 
OttHffi±©lWE**#**±K|l2-9->f K**-/U* 

[0 0 16] 

#£M0S h 7 >v7.?fH?-i;::fev>Tli, Eli: 

0a J0 r «2i7f^^«J4l 0 0b 

Sit, fi»«0»l^itt»**«)V-X/ KH > 1 0 

1 , 10 2 ji*JB«Sitfc*ilH*** lOOt, 

££l 0 0±©Br5S«*KJBJS?itfcy- ne»i/«* 

- V 1 0 3 at, ir- M£»«>'<*-> 1 0 3a Offlll 

arjtintev-.a/'KW y\ o i, io2±©Bfjg« 
*»c»***ifc*i«itJi i o 4 1, mif- \mm 

0 3a ±CJE*J&)£$ii*:&l*m« 
h«ffi) 10 5a, * 2 1 0 6 
a ftlf»lMftH^*->l 0 7a t, fJE^*- hum 
m><9-> 1 0 3a , W,\&Hm>*9-> 10 5a, % 
21@&m>i9-> \ 0 6a »U f »lg<fcJ&/<*-> 1 0 
7a ©«BU**LT* fTE^lffiSSl 0 4±K»« 
S#tfc*2fi^kJi-9--f K* 1 0 8 t, ff 

tar- himm'<9-> 1 o 3a , gi^mn^-v 

10 5a, m2&mB'<f-> 106a Xtf*l 

i o 7a omWtW!GL%2&<t*-*)-<( * - 

1 0 8NIK?gj££ft££HflU 04a i, i 
E*2ttl"t*-9-'r f-***--* 10 8, ftlfeli 

uo4ay r v-vKV'f>ioi, i o2<omho 

ttCitl-x-7f->^mi 0 0a ±.\,t^AW^intz% 

—9-1 0 9a, 10 9b t, *tlb&* 2 aHM-fr-f K 
9-1 0 9a , 1 0 9b ©fflffiOffiEfH 2 
i7f>/Wl 0 0b-±Kjff£* SUJ&Jlilc 3 

*&*tsi i ot, «rE*i *«« (y- hm 

ffi) 1 0 5a li, #»; v'J n 'sfrbMf&Stl-. 

mi% 3 ffi«J| 1101*7^-* KJ6IM £ *l 

[ooi 7] wt, *%wi'&z>m mw&tHk h 5>->* 

"3V»T, 02 (A) ~ (C) , ® 
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3 (a) - (o , a 4 zm^rmw-rz.* *r, 02 

(A) K*Lfc<fc9K, *$M«10 0 S 

i) ±cy- mum 1 0 3 wey- MS 

mm 1 0 3 ±fc K— fc? > ^ $ ft*: # 'J v 'J a >l<?)i 1 

*«« (y- h £®) 105 »jk* u ttut i mwm 1 

0 5±lC&2&ifig 1 0 6£CVD ttfrlfcLT** L.fc 

a, ft*2K**iii 0 6±tc*iafw si 3 

N 4 ) 1 0 7tIfLT«Uti. 
[0 0 18] :«tl, flEr- h*&*t« 1 0 3 5^ 

io 2mmmi o 6»i, ±k->«; 3>*fl:»si02*feJBjfts 

ft£„ *v»-C, H2 (B) K^Lfci^U, HEW IS 
{fcl 1 0 7±izm%Jg'<9-> 1 1 1 &^l£L, BESS* 
1 1 1 LTttlEglgfl;! 1 0 7 

&U f »2if6ISS 106*X7f>^L glglUf^* 
- > 1 0 7 a £U f $g2«6*i«A?->' 1 0 6a 

|0 0 19)*v>t, IH 2 (C) KjfiLtzl 3 )^ fTE 
->1 1 l*lft*Ls WE»2«mi/<^- 
> 1 0 6a »ir»ia'fyi^^- > l 0 7a £-7*? t 
20 LT«E»l*«Ji 1 0 bRlfy- 1 0 3 *i 

yf->^LT»l*tt*/<^-> 1 0 5a 8W- 
^S>^-> 1 0 3a ^JgfiScL, «Hi*iifciirE*»# 
*«1 0 0±lC ftilt^**t'f*VttALT, H 
3 (A) tC^Lfci^U, iS**KJ:»)«rE**** 

«i 0 0 t:ttiSo* l v - a / K H 

> i o i , io2*®s!cL, ntir-Yimm'<*-> 

10 3a, ItJEy- h - > 1 0 5 a , flTE* 2 

<6»H-'«^-> 1 0 6a 1 mttM*9 - > 1 0 7 

a *a#t4«rE**<MMSl 0 0±i:CVD Sr^LTK 

<MMI«*r*»f-/<»* (etch back ) LTliFEr- > 
tt«S/<^->l 0 3a , WE^- hmffi^^-V 1 0 
5a , HJE»2«tJi/<^-V 1 0 6a S^llfti 
10 7a ©fflffi±t:*^^ 1 «!§)■ 104S^ 
»2&itm*H VVt-JVX*— 9- (Jdlt'fl")*- 

9") 1 0 8*«UM&Jft1-*o 
[0 0 2 0) ^>t, i3 (B) CJFLfci 3 «SE 
mimit®'*9-> 10 7a, miE^2g-fbS-9-'f K«> 
40 9-1 0 SS^l^iSJil 0 4 S-^^i 

LTWE**#lt«l 0 0*£Ff5eS!2i-exy?->^l, 
tllx-yf^^ltlOOa iMfc-tZ. >X^X', m 
3 (C) Ic^LfcJdK, HE*l«ftl^->10 
7a , «rE»2aftJi-9-'f K->*-;V7.^— 9-1 08, 

irE* i nmm 1 o 4 Rvmrnm u-^v 1 0 

0a <0±ffiKP* XliN* K 

V '; = >*) <r*#LT»*L, Ksg*?fi^: 

-■9- 1 0 8Xir«fE» 1 &mm 1 0 4 <Dmi:<»% i*-? 

so 0 0a 0±«Bi:XftSO|[|E«2 7M»ft 
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*<0*2***-*>f K* 9" (ft2^MK-> 

t-*.*^--*) ]09a, 1 0 9b Z%.*%tfLfZo 
[0 0 2 1 ] «rE»**K*«>*f f-/<7^I8l»»:. 
«E¥8#8fi 1 0 0 fc m&W $ fc* 7f > ^ LT ft 2 
x^^ViTi o Ob fct&iMl&l'&o &v»T\ 124 I:* 
Lfc «fc -9 »E*M K**-**"*-*! 0 8, 10 
9a, 1 0 9b , 8EftlBfc8><*->l 0 7a , 15 
Eftl888l 0 4Sy f ttfiB«2i7^->^^l 0 0 
b ©±ffiKBMfc«MMF*3K*LT®jSU xy^>^fc 

i?f-/<?**8LTl»Eft2 888"lM K* 10 
1 0 9a , 1 0 9b <DiO®;&y r ft2.xy 
f-V^&l 0 Ob ±K7 4-;VK«88<0l!u'Eft3« 
Hill 1 OfcJgfiSLT, *»W©^-COI8*»Tt* 

8E»388Sl 1 0«*7f>^ 
I:, 8G828ft8*'f »1 0 8OH 

B£8A**ifc8l88t8 1 0 4 4i-;f/<-;^ft 
T, £88 1 0 4a *«^)S$*t*o 
[0 0 2 2] LT, #3&WIC#4M0S 888* f ? > 

K, 8E388 10 4a **v»fctHE-9-'f K? 20 
9" 1 0 8, 1 0 9, 8Eft 1 SLUM 'if- > 1 0 7 

a &y f nrEft3»88 1 1 o±(ccvd &*MLxmm 
m*w-MLx%A®.mm 1 1 2«u »ft4*&at 

SI 1 2 Jxyf ^LT3 h*->H 13 

J&L, 1 1 35.1^4888 1 1 2 

±ic> ?;w\ # ?-> 1 1 4a , 1 1 4b i3z*%J$L? 

[0 0 2 3] 

[«8©»*J tt±K8LfcJ:3K**8K«*BI*3l 

ncijv>T»i, y-i»8*i ostf it-/ 30 

9" 1 0-8JHUc£H!ai 0 4 aSrMELTUEy- 

80ft2-<M K^*-;v^^— 9-S-5^ES:-r* J:-9»-*o 

[0 0 2 4 ] *LT, B*a4 t:E*©*MtCiJt»T 
U, 8l*8*«*U821M Kf*-*'*'*— »*8 
8fc88LT*88*?7±©i8B»*ft8L84i: 40 
v»7«j*j4**4o X, 8*#5K£«©«8K*v»T 
li, ¥88088nc8ft0ft&**S£S*K£9# 
8tt£JB8LTIS08«4l:*BI<K *8«CK-e> 
yZtLtzV-Z/ K W 2 -9" 4 K -7 * - 

[0 0 2 5] SU, 8*a6CE80*WKiJV»-CI4, 
¥88«*±»cft 4 88808888* iE«*KJ: ») 
3gjSL"CI80**ifc*B»>8* fcv»7»*#*4 0 * 
LT, 7»:C8©ft«ciJv»-ctt, ft 4 8811: so 
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i i)*«#8*±K»«*ftfc»?-B*88**-C88 
!|#1£*rfi]±L*»4 fcv> 4 0 X, 8889UE 
8©88fciiv*-ctt, 4 *>&A**T-3T£ggi: K- 
e>^*iLfcV-.*/KM >88©8 2tf<f K<7*- 

-So 

[8808848.81 

[0 1 ] *»WO-8*OJg»K*4IIOS 88tt8 f ? 

IB 2] (A) - (C) li, *«W©-8tt©«SBK8 
4 8B8#»*>?>5 7 **8*©S8:&8*jiSLfcI 
8«EH-C*4o 

[113] (A) - (C) li, *«8«>-88©88K« 

4 Mosmisw **^08&#r£**Lfci 

[B4] *88©-88«>8»»c84 M0S8lf^ftl-7 
>5>**8*0»a*8**LfcIS»HBI-ca«. 

[B5] *«WO-8IS«>»8«c«*llOS 8JHSb*l-? 
vi/****^.* */i'E8**LfclSrffiB , r*4e 

[H6] ffi&MOS 88881- 9 >2>* 

[12 7] (A) , (B) li, &*M0S «JM*»h9>^ 

[B.8] (A) - (C) li, ft^MOS 888*1- 7 >v 
* *8?-*>»8a8*SLfcI8»8HI***. 

[B 9 ] &*M0S S88* h 5 > 5>* * *^F<7>^ * ;WE 
8*jFLfc8ffiBT-*4o 

[^OSiW] 

l o o :.•*■«#«« 

1 0 0 a :j»li7f>^«* 

1 0 0 b : *2X7f->^®« 

10 1, 1 0 9 a : 

1 0 2, 1 0 9 b: Kl"f> 

10 1, 102:11 

l o 3 : y- b«IH 

1 0 3 a : Y- Y$mi§'*9-> 

10 4 : m 1 8«V (ft 1 8888) 

10 4a: £88 

l o 5 : ft 1888 (r- 

10 5a: ft l 888^^ -> 

10 6 : ft 2 888 

10 6a: 82888^^-v 

10 7 : ft 1 81L8 

10 7a: ftigfbl^'^-^ 

1 0 8: 8284b8-9-W K9*-A»^^— 9- (ftl-tW 

K^*-^^.^— 9") 

109a, 109b: 8 2 888-9-f VVt-frX* 
—9" (ft2-9-^f Kf*-/!'**--*) 
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110:^3 tmm 
111: &±M>*9-> 
l l 2 : » 4 ttIM 
113:3"/^ f*-;v 



* l l 4 : * 9 >\> 

1 14a :S1>^A- 
1 14b : % 2 > ? ;v 
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100b 
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,6? /J^^_ 100 



[06] 
e, 4 




2b 2o 3o 3b 

t r 
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.111 
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